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i ] 

LnAB 0 4 XttLnAO 3 (BO) n 

(Ln: Sc, In, Lu, Yb, Tm, Ho, Er, Y^(D#&±St^ 
A : F e , Ga, Al, 

B:Mn, Co, Fe, Zn, Cu, Mg, Cd) 

SSMISZnO, S?ft7ni/fM«8Mg x Zn 1 _ x O, SME#K^*A 
M^C d Zn,_ v O, ^ffc^j ? AC d 0*©II»Hftfc#©V**f *IJ&*©# 

ScAlMg0 4 , ScAlZn0 4 , ScAlCo0 4 , ScAlMn0 4> 
ScGaZn0 4 , SeGaMg0 4 , XHU 

ScAlZngOg, ScAlZn 4 0 ? , ScAlZn 7 O 10 , 
ScGaZngOg, ScGaZn 5 O g s ScGaZn 7 O 10> XIZ. 
Sc'FeZn 2 0 5 , ScFeZngOg, S c F e Z n g O g 0V>f 

ScAlOj (ZnO) n% ScFeOg (ZnO) n , ScGaOg (ZnO 
) InFeOg (ZnO) n , InGaOg (ZnO) n , InAlOg ( 
ZnO) n , YbAlOg (ZnO) n XttLuAl'Og (ZnO) n <D^1?tl 



ffifEft 2000-3030317 



1 1—08204 



ScAlBe0 4 , ScBMg0 4 XttScBBe0 4 , Xtt, InAOg ( 
MgO) n (ZirT% A : F e , Ga, Al) fcMMtSti: * & V*t* tl^CD**** 

GaN, A IN, InGaNXSAl I nNOV^f 4x^©M^5:fflVV itffS^ 
«lcS^1x^fW»r ' " * — - 

tuflB^WfilbTZ nO£mv\ 
[»*317] 

tusas^ zl m v&*w&®mm * m ^ t=.mmm & s e> tcfij*. & r t & #m £ -r 
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tuM^Mit. (Mg, Zn) ORXfZ tiO<D^mWM. (Z n, Cd) Oft 
tfZnO©#JBf«3£, Xte. (Mg, Zn) O&tf (Z n, Cd) 0<D#Jf#3t 

[**Sio] 

[0 0 0 1] 
[*filJI©«'rs&ll5#!BP3 

AW, Surface Acoustic Wave) ^'\0J5frffllCRIi"So 
[0 0 0 2] 

no) aasnrfey, si^^sr^jSWH^^s;^**^ 

o$,S„ Z n O l:«^^fc^3 , 6i^ J f> h 5 > i?^ ^ l:^S?t^l^}Ctt, £tic 

[0 0 0 3] 
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(a) g^^X 

(b) %*mmm<D*p%g cm*) 

-m\z. n&n&mBtiii*. (a) *gs*HNfx#*£<, (b) « 

^-®rapg©^e>^AVhS <, (c) ^if>f ^^tf/hsv**©!?**. 

[0 0 04] 
[0 0 0 5] 

S<, *Eif-f ***%tt«>T/.b3V>, J&if#*gSK:5ev^lSfiK(0ZnO, GaN 
[0 0 0 6] 

#I^H ScAlMg0 4 (SCAM) *§S^Z nOtC^LT* 
■^«E"&*«/hSVxii:^e> (*&0. 13%). f©««±lCB^S©ZnO 

SSt&Mv^fc^KlJfc^T, «^£»£#iK<. Z n OJ£*gfiJCi£V^ SCAM 

SWIM^^ZnOt, JBlJ!1fifl&*tt©SCAM3S 
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[0 0 0 7] 

s-fbftUffi^— ^fe^tf***^ (led, ix— if) , mmw&WLm^- (saw 

[0 0 0 8] 

mm. £ f & » © #«i 

LnAB0 4 X»LnA0 3 (BO) n 

(Ln: Sc, In, Lu, Yb, Tm, Ho, Er, Y^©#±^5ti^ 
A: Fe, Ga, Al, 

B:Mn, Co, Fe, Zn, Cu, Mg, Cd) 
£ g 3£ £ "f 5 V > *f ti CD # £ JS V > tc m& t. , 
iftllSZnO, M'7^i/'?AI$9Mg x Zn 1 _ x O, gMfc#K^*A 

U^AGaN, titf fc T^'-'J^Al N, mitJ > ^AI n N^OIIIjKS'ffc 
[0 0 0 9] 

frjvW 

[0 0 10] 



ffigE# 2000-30 3 0317 



i 1 — 08204 



(1) MMfft^h^yP** (Field Effect Transistor, FET) 

i (a) testis £?iz. mi<Dmm<Dmm<D¥mfrTsu*iz. feticm 

?Z>*><DX*%>>>). fr%)\sM 11. V-Xl 2, Kl/>f>13,.y 

- M 4. >f- 1 5, »«1 6 £<I*.5 0 m&l 6<D±lZ\t. f?%)\> 

M 1 1 #7£j&£*l£o 1 1 ICI±, 4*- hiS&giJi 1 5. y-^12Rtf 

5. 

[0 0 11] 

si (b) id*. mi(DmMo)mm<D^^mi) K ^ti^ 0 

, S^i 6©_tic, i i #?£/&£*i£o ££ic, 

„ V-X 1 2&tfFW> 1 3&yt-$ v vm&lZ&i). y-M4^i/a>yh 
3f-gs-£lCJ: t>, ^-tl^^^tiSo £©«T?fci:, 01 (A) Mt^Xtf-b 
ilili 5#&v>fc#). y-x l 2&tfF W > l 3 £4*- h l 4 £tf>l^fci:ji^ 

[0 0 12] 

, MiH MsM&ZnO, iit7ni/ , ?MIBMg x Zn 1 _ x o, 

N, iW^-^AAlN, gft^f^^^AInN, IhGaNXIiAlIn 

[0 0 13] 

02 tc. ^^^)\,m\zm^^n^mmmmm<o-m^^(oi^^Wi^ 
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[0 0 14] 

o^ic g*i 6tLTii. v^ns. s«i 6 

ilcZnO#Mv*e>*ifc»#< 36*1 6tU, «%>i&tttBfc*m 

« -c x tr # 3f 2/ * $ it & - i: # »r |g "e & & . 

[0 0 15] 

tf, ^-v^;i/«i l ©i*JK*m#z nO^©ii&gfcft*©»^&»E"r<5. 

ZnO©m OTOi^^SiW&l^r^^tS. 
*ltC, ««16£LTl±, iiH J^T©<fc?fcLnAB0 4 SrS^Mf^-T 
(LnABO 4 0M?:%*., fro, YbFe 2 0 4 iI5:to^) £ 

Ln A B O 4 

ddT, Ln: Sc, In, Lu, Yb, Tm, Ho, Er, Y^©#gr±^5t;f^ 
A : F e , G a , A 1 

B:Mn, Co, Fe, Zn, Cu, Mg, Cd 
[0 0 16] 

03 ic, LnAB0 4 lcov%T©^^tSc^^^->^#i:©ia^S5:5t-ro ^ifl 
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£) ^t<J5:oT^^<i:, LnA B O 4 (A&^JtffcfcJf*.*) 31 Htf£>frZ> 0 £ 
fc, ZnO, G aN&l>*A 1 NCD&^ifctfgtifcg (58c^) T'0^£*U 
5t8(lC)gVMnA B0 4 £X:4Mi^£t-£$Mf:#!#^2 *l5„ 
[0 0 17] 

£fcH4lC, LnAB0 4 lh£S«*m<Z>— *©&^8tS:3i 

cAlMg0 4 , ScAlZn0 4 , ScAlCo0 4 , ScAlMn0 4< S 
cGaZn0 4 , ScG aMgO 4 %mV fc". S fttC^b*: £ 5 IC, Z n O 

LXlt. 0 3 (C^StlSJ^lC* ScAlCu0 4 , InAlMg0 4 |iW 
[0 0 18] 

e>&LnAo 3 (bo) n *m*mm£-rz>tt , & (uao 3 .cbo) n 

fro, Yb 2 Fe 3 o 7 #3tfe%o*ga») £*g:i:JB^£;!:£#T*££o -r 

LnAOg (BO) n 

rZLT?, Ln:Sc, In, Lu, Yb, Tm, Ho, Er, Y^©#±^7t^ 
A : F e , G a, A 1 

B : M n, Co, Fe, Z n, Cu, Mg, Cd 
ZLCDJ^IC LnAB 0 4 #3glCZ n05:lAlTVK ZnO»0|^ 
iCASrtlCj;^, Z nO©&^^£j£V^fC£^J£t*£:ii:#T*£5o n £ 
JtepSsfctC-TS^, te^JtRtt, 3. 24 9 (ZnOC^S) lcB8U&<3fir5 

[0 0 19] 

®5 1C, LnAOg (BO) n ICO V^<Z>te^)t!&i: >f <Z>W#0 £^ 
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*£$) ijK ^t<*:oT^<i:, LnAO s (BO) n tf)&^I8t ; k*tx.£ d 
^fc^S. ZnO, GaNMAlNO^WJ (**&) T*0^£ 

tl, 3©^^lCjev>LnA0 3 (BO) n feS**^**!^*^^* 

o 

[0 0 2 0] 

ScAlOg (ZnO) n 
ScFeOg (ZnO) n 
ScGaOg (ZnO) n 
I n F e O 3 (Z nO) n 
InGaO s (ZnO) n 
I n A 1 O 3 (Z nO) n 
Y b A 1 O 3 (Z nO) n 
LuAlOg (ZnO) n 

ZLOtpX'^. S.cAlZngOg, ScAlZn 4 0 7 , S 

cAlZ'n 7 O 10 , X\Z. ScGaZn 3 0 6 . ScG.a.ZngOg, ScG 
aZn 7 O 10 . XI*. ScFeZn 2 0 5 , ScFeZngOg, ScFeZ 
n 6 0 9 f®M^S:S^5-^^^S. 
[0 0 2 1] 

Sf§2lC, f^^MllCDilM^GaN, A 1 N«©III«Sfttt©»--&. 
^Mt-^c a2lC^bfeJ:e)lC, G aN^tFA 1 N (D&^-JgfSUi. * 

n-Ttl3. 112AM3. 189At*feS. @3M04 (C^$?ltLnAB 

G aNS-tfA 1 N©^^t!tlCV^^U#S^^i:bTtt, 
ft/jN0ScAlMgO 4 , ScAlZn0 4 ^AW^tl5. 
[0 0 2 2] 

@3~0 5KM^Ufc*m©ffil-. ^^t5C^it^/h$ <. GaNJ 
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ScAlBe0 4 
S c BMg0 4 
S c B B e 0 4 

±7&<D£?&-M7%L"AO 3 (BO) n lCfcV^ BillTMg5:ll? 

icM g mwmy^^w^: - ~ - — - — - 

[0 0 2 3] 

1£<z>&v^jiUi i 5 r t #T*£.6o Mx-tf. ZnO l i 

iiu^^-a-, s c a i m« o. 4 Misiii 5 nhxm^&^n 

HSS©flHR«:fljl»J oSjc^h LTii, Mill I^jn^CLi, Na, K 
, Rb, Cs) , Cu, Ag, AuTOS. Vf&5t;ii£: LTtt, N, P, As 
, Sb, BiTOS. ie>fSZ:i:T% mjjOMlZ. ■£T<Dmfa(D&3-fe j && 

09*. tf, Zn l-x Li x°^ Zn l-x (Li y Mg x-y ) OSMfefllV** £ 
fc, A1 2 0 3 , MgO, CeO z , Si0 2 , ^<D*fi3ift^M5&m^5 r £ 
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[0 0 2 4] 
[0 0 2 5] 

nOf^^-XCtSlifc bTli, (B, Al, Ga, I 

n, Tl) „ VUmjtm (F, CI, Br, I) , I Bot* (Li, Na, K, 
Rb, Cs), VftlTC* (N, P, As, Sb, B i) ©Vt"*V#*& F-:7bfc 

T% 3*i&©5ttSR% K- F-:/*tt*M£«~ (« 
KilSJtStifcvO „ dOJ^&^-v^JSl l«fcHD#3i • 
t3^T***. ^©ffiic, Al, CuMM^> IK-^bfcf 

.Xtttf- F 1 4 £ Lttt, ^©flfitC, ln 2 0 3 , Sn0 2 , (In-Sn) O 

[0 0 2 6] 
(2) «ftlO»4S«mfcFET 

6 (A) JC^StiSi^JC *2©^J6©m«Htt:, FETKlHtStifflifcy, V 
-XI 2, Fl/>f>l 3, $*-M4, sf-bMmmi 5, f^r^Ml 7, H 
ffl 8, SSI 6 Sr^^So 
[0 0 2 7] 
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, ^W*>4'J©I (ix.H lO~2 0%iSf) K-^snfctxZ)*:^ 
<DT'3bZ>o rzitit iiffil 1 8 5:Sf 1 6 ilf 1 7 ®|g 

[0 0 2 8] 

7tbT^AtfZnO&ffl^feI^ iSI17lt lfiff(D«St&]&y 

CDffit&£lfc»; e>-57t:^t tttt, M?L&> I^7C^(Li, Na, K, Rb, C 
s) . Cu, Ag, AuW5. V^TC^tbTl*, N, P, As, Sb, B 

[0 0 2 9] 
(3) ¥3£#7VW*<Z>4#& 

JSJTIC, ^^(A^&MilbT, ^lfflii©»j:9feScAlMgO 

Z n OiliKD^ttSJtf btliftS. ZOmT'l*. U-lf^H^xfc? # =3f > 
ifi&tt&£mv^ SSM3 0 0~1 0 0 01|t% ZnO^ 

[0 0 3 0] 



1 2 
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0 7 ift^lE»»|R2fctfKft3E»^/l/^##SS©«ft4#tt©ifc«!»WH«:w 
"To rCDHT'li, ScAlMg0 4 lf±^t7T>f7iS± (a-AlgO 

9 = 1/ (e yttN D ) 
[0 0 3 1] 

^^s&y^^^fiO^ttKLae^WSiil^ ^16^© S^©tt t ^tfeS. — 
f*0t77>f7i«±lCZ nOl:^lfci^lt #tW$<, F^ 
V*. ZltllC^fb, *»ScAlMg0 4 lS±lCZnOM 

•fe ^ 2 ©SstfrtJ* feWSE* £ 3 i: ic j: o f-*- - r * -fe ^ * «ft ©«» 

* 'JrW 1 0 1 5 c m~ 3 gg, m+Ummtf 6 0~70cm 2 /VsgI 
[0 0 3 2] 

[0 0 3 3] 
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0 8ic. MftftM»»jR&tf»fbM»/^^#»S©x»3»*^vy tf>^©Ji; 

$*mfra&^-fo zomxit. s cAiMgo 4 s«±&tf-9-:77^7g«_tJc 

T% (a) 5|»>fX<Z)i£gC, <b) *mBI8NB©tf>e>^ ( c ) &^®#r&ND*i> 

ffcEI#T3j£ LT. ZnO (114) lZ-D^T<Dft&Z7jk-?t>^ ®#f® (115) 
, (1 0 4). ( 1 0 5) ©#*£ov*T*H#fc*§*fc#*£fc#T£<&. 
[0 0 3 4] 

0zit©J:e>lC. *»*iC.*«fc, ffcafeKUfc^ (a) tt-fr>TX#*£<, (b 

) «^®raw©«>e>^#/.h3<, k-d. (c) te^-s^reg©^^ (^eif>f** 

[0 0 3 5] 

0 9 fC. Xi$ □ y * > - 7<D¥Um<DM;fcMm&&&lZ 'D V^T © Jfcfel&IB 
HSr^lTo d©HT«ti:, S c A lMg0 4 M±W7 7>f 7*«_t©Z nO 
tCoV>T. 4H«fc#I!lfifl^©»«#^3*l*. 

— x'*n<y*>y;& te^®#ft©tf>e>£" (*E1f>f** 
X) Mt^X^gftiOT^S. 1"&;b*K Xi^Ely^r^y^- 
:/©3Mfi*g#. *£&MK:it^T/jN£^©T% Z. tl iCO V%T ©*H£#.ft V^ 3 il # 
*«B©J:^K:ScAlMg0 4 i«SI^i:, f&BIMStf 
3 0 OrglfflffiSt'MLfeZnOilt^ott), «©t7 7>f7i«± 

tc i o o ott'«iltiii:iiS©=Ef>f^*^S^Xi:^y, #S 
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[0 0 3 6] 

iSS cAlMgO 4 ii±0ZnOi^« »t7 7>f7lS±©Z 

&ttmK£&£ 1/1 0 05jg^) „ *$kmT*1,Z. ZnOlim O. 26n 
m ( c m-&0> 1 / 2 ) XttO. 5 2nm ( c ffi«) y SIB^U 

[0 0 3 7] 

, *»W©"S c A 1 M g O 4 Stl^l^^© 1 7 7 7S«± tgi K - y L 

[0 0 3 8] 
(3) fOFET 

01 21C, ^©^3©||J6©^l»©WiieBI€:^. 
012 (A) »Cig<Stl*f|3©||J6©^J»a:. F ET{CW-TS=fo©T% 
12K y-^2 2, Fl/>f >2 3, ¥-h2 4, M6il2 5, S^.2 6 
fctftX-So *«2 6©±lCV-^2 2&tfKl^ >2 3*WSnS. r*ie>£ 

5, 3^T*tt, y-h24, ^-Mfiil2 5Mf^^^l2 1^ MISi 
[0 0 3 9] 

012 (B) l±, f 3®Hffi0»Ift'fe'J, 012 (A) IC^Stlfct; 



1 5 
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^i/a>yh^-^©fli:&oTv\§, 012 (A) <D «fc o hmMM 2 
5£^-r£^£-te. 4*- h©MmjE©1WI&#^&^o 3*UC*fU 012 (B 

2 l xttv-x 2 2 k i/>r > 2 3 cD#M#jfr£, "^fe 2 6 x&>f- hm 

[0 0 4 0] 

01 3 *#g^tC^S^##:7 :r 7'?>r^O^4©||^CD^(OWT®0$:^-r o 
% FW > 3 3 . h 3 4. >f- h$gil3 5, 6 £{i*.5„ S«3 6 

<Djtic^*;i/jf3 1 a^j^sti*. f^?^;H3 i hmmms 5^ 

h^#«3 5©_hlCli, b 3 4 A^^StlSo V-^3 21 
Fl/>f >3 3 tt, M;U£. >f- b*fiIM3 5 £ ^tSttXti-f 

A^icj:*;. Testis r zommmvim-z. ity- h 3 

£. 

[0 0 4 1] 

*M2 1 ex&f-hmmms st^um** mmv>i& 

& «fc r> C M:©*fl^fe^&/av>£rh#T'££ 0 ££IC, m 

tf^^dfticjscr. ft^M3 1 iis«3 6 h<Dmz\$. mmmzz <b\zm%. 
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[0 0 4 2] 

(4) $&ytm* 

, M*4 7 £#3.5., 
[0 0 4 3] 

$SftM4 lit. P?£¥##4 2fcn^»#4 3iC&£*lT;i5*K F 
-tf>$rL-T*iV*Z nO&fflV*fe»K (Mg, Z n) OJktfZ n 00)111*^2 
0>#JSl&T?*tf&1-£ 3 " Z nOtt#j5Jf fcPfWCJU (Mg 

, Z n) OlttA'J yjf£l#tf;ix£ #FW<Z>A> -K^r-V V "J 

i: »; TM©A> F^r^ ^^'*^^V^ : fe>O^MV^e>^^So ^)tl4 1 <Z>ffi<Z>*t 
$4#I£LTtiU (Zn, Cd) OMZ nO0#im (Mg, Z n) O&tf 
(Zn, Cd) O JBV^CIfctf-CSS. 3£lC, M4.UL 

Tte, #M£M)8H>, ^/i/^nflttt, ®3B3fei/— F*3gfc^ 
S£J8 b T S Z. Z =fo T £ 5 . 

[0 0 4 4] 

rtl^ p7g¥^#4 2^n^#4 30^©^-Xilbt(i, ^1©^ 

M;ttf, p^ZnOf©IIItt®Xttp^GaN, A1N, InGaN, Al 
I nN.*©IIiai^ i ffc«* t ftMSn.*. P^ZnOOl^lt i^.H IJ^TCfii 
(Li, Na, K, Rb, Cs), VM^m (N, P, As, Sb, Bi) SK 
-^btZnOT^S. tfe> n^##4 3 £LTtt, n^ZnO^ 
©II^WX^n^G a N. A 1 N^<DIIIJ£Mtt4W^S2*l5o n^Z n 
0(Dm&lZ> III^tc^ (B, Al, Ga, In, Tl), VII^Tt^i ( 

F, CI, Br, I) £ F-:/LfcZ nOT?&£o 3fte><2#7t;^<£> F-:?i& 
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1 2. > 1 3 h 1 4 ©#f4£H»©fc©jWSV*e>*l£. «1 

(pi€I) 4 5i:ttH flf*.tf, Au, Pt, Ni/Ti 

[0 0 4 5] 

4 3 (M£4 7lc^$tiS^##M^P^©ii^lip^^M) ©WR»»- 
Mv^ii: % 5, S?) ic, ST2 c5Hm^BT*m^ Lfc «fc e>lc, n^^# 

«4 3<Dmm:UnArf^m^<D^-^yifm^\^x. n^ifti4 3tis 
]&*£a$fa4 3, 5§^«4 i, *«4 7 (o±xxit-mz^m^<D^mn(Dm 

[0 04 6] 

©3fer»ttv ^ i <D$.T$m2 <Dmm<Dmmxmwisfc&(D£.mm<Dmm*m^2>z. 

[0 0 4 7] 

(5) ^®3fM4S£^-S AW(Surface Acoustic Wave) 

mi sic, *ftmizmz¥mfaTrtj *<nm & <DMM<DMM<Dnmm&m? B 

015 (A) Ktt, SAW©^I0^, 015 (B) ICte, ■?■<£> B — B ' IBt®0 

S AWte, IS111, ^11 1 2. A*m« l 1 3 &0Pm*«*'l 1 4 
fcfifxSc SAWH A#*«l 13*»e>, i*Ji«###AASft* fc, SAW 

>f 

[0 0 4 8] 



tfifE# 2000-3030317 



#5p i 1-082043 

ldM®&M (Co, Ni^) £4>L»IbT%J:V^ 

#M 112 ©*JR*mfc* ill, A^j«@ 113, ffi;t;Wg l l 4 

[0 04 9] 

(6) ^-©it&©^m 

[0 0 5 0] 

SAWODfffi, 3%#!ftK. OTrfc^aft&atlSft* ft^A-f^lCjg 
[0 0 5 1] 



ffifE# 2000-3030317 



i 1 — 08204 



[0 0 5 2] 
[0 0 5 3] 

*ftmiZ£Z>£, ScAlMg0 4 (SCAM) J|gS*#Z n O JC*t 

VT&ttm&tf'bZ^zLtfrb 0®0. 13%), ^tf)««Jt 

[0 0 5 4] 



2000-3030317 



11—082043 



s^tram*? (led, , mmm^m^ ( 

SAW) „ t>t^©#ii^f/U XC, ^Jg-tSZLttfT-^ -S-tl^Ottlg 

[0ffi©fg#fc^f$!] 
[013 

^Ig^ic^^^^^/t-f TsOm i tf>|y£a>7£Jgc?)i§iM0o 

[02] 
[03] 
[04] 

Ln A B O 4 2l*tJ»©-« £ * ©ft^SR & B. 

[05] 

LnAOg (BO) n K-D^T<Dl&*fc&ll4* 2/ 
[06] 

#38l8CfllS¥*#7VW 2 (Z).£ji<Z>?gJR<Z)RfTI&H. 

[07] 

[08] 

o 

[09] 

XWiU y dp y J?* - yOD^*g©««?a^#'l4tCo V>T<DJt^fi^0o 
[010] 

fgm*® ©¥S £ ic o v> T ©it^cSi^ 0 O 

[011] 



2 1 



2000-3030317 



1 1—08204 



mi 2] 

[013] 
[014] 

[^©fi^] 

11 ?^*;WS 

1 2 y — x 

13 Ki/-f> 

14 ^- h 

15 >5f~ 
1 6 mm 



ffifE# 2000-3030317 



1 1 — 082043 




ffifE# 2000-3030317 



1 1-08204 



[02] 





te*m& (A) 


Z nO 


3. 2 4 9 


A 1 N 


3. 112 


Ga N 


3. 18 9 


I nN 


5. 7 6 



2 aiSE# 2000-3030 3 17 



#ip i 1 — 082043 



[03] 



3*55 1 — ! — i — i — i — | — r 

3.50 
3.45 
3.40 



3.35 



3.30 
3.25 
3.201^ 
3.15 
3.10 



-i 1 1 1 r- 



i 1 1 1 1 1 i 1 r- 



ScAICu0 4 - 



ScGaMgQ 4 * 



"7 

i 



jinFecuo^*';;;;];;'' r;z'' 

:lnFeMn0 4 « r 

••InGaCuCV 

. .■ u . inFejQ, ■ • •: t 

HnGaMn0 4 * . - ^ -i- — • - • 

InAICuOv • ,nAICd0 '» ,nFeZri0 * 
jj^^ I lnAIMn0 4 lnGaFe0 4 

^GaZnO;l^^inCSC<^ 4 :. 



• jX^ -j-YbABQ^ j • 

luab6 4 



hoabo 4 - 

IYABQ4 



•ScAIMnO, 



♦ lnAIMg0 4 



scAicoo^fl w w.. . . .. : . ; \ 1. 

*. ScAIMgO 4 ?ScAIZn0 4 ; .... ;■ . .. > : .- • ... , 



Znd 
GaN 



—i 1 1 1 1 1 1 1 1 1 1 1 —j 1 1 1 \ 1 



„AIN 

1 ■ t 1 



0.70 0.75 0.80 0.85 0.90 
•f * ( Lnmitto* 6Effc) (A) 



0.95 



3 



ffiH# 2000-3030317 



1 1—08204 



[04] 





(A) 


ScAl Mg0 4 


3. 2 3 6 


ScAl Z n O 4 


Q O >l O 

O . Z 4 Z 


S c A 1 C o0 4 


3. 2 4 7 


ScAl Mn0 4 


3. 260 


S c G a Z n0 4 


3. 2 5 9 


S c G a Mg 0 4 


3. 2 7 2 



4 



ffiH# 2000-3030317 



1 1 — 082043 



[05] 



3.55 
3.50 
3.45 
3.40 
3.35 
3.30 
3.25 
3.20 
3.15 



3.10 



! 1 1 1 1 1 1 1 1 1 1 r- 

;LnAb3(Bb) n T;;r:;!:;;T;H:::;[ 



~"i 1 1 1 1 1 1 r- 



ilnA0 3 (2nO) n 



ScFe0 3 (2nO) n 



1 



II i: 



ErA0 3 (ZnO) n - 



LuA0 3 (ZnO)„ 



ScGa03(ZnO) n 1 1 

;ScAio 3 (zno) n ::-; :i 



-i i i 1 I ' < '• ' i ■ 



ZnO-- 



<5aN 



AIN 



0.70 0.75 0.80 0.85 0.90 



0.95 



5 



ffilE# 2000-3030317 



i 1 — 0 8 2 0 



[0 6] 



14 




(B) 

6 



2000-303031 7 



#5£ 1 1—082043 



[07] 



1000 



to 



CM 

E 
o 



100 



10 r 



zndmisa\ 

ScAIMg0 4 ^t£_t 



,o 



a-AIOlfl 

2 3 



2d& 
(CI cm) 

1E-3 



1E-2 



1E-1 



1E5 1E4 



1E3 



1E2 1EQ 



10 14 10 15 10 16 10 17 



10 18 10 19 10 20 



ffifE^F 2000-3030317 



i 1 — 08204 



[H8] 



0.1930 



~i 1 r- 



ZnO(114) 



0.1925 



ZnO&Jg/ScAIMg0 4 && 



^ 0.1920 

N 

o 



0.1915 



0.1910 



0.306 



ZnO&jg/a-AI 2 0 3 




0.307 0.308 



0.309 



ffi©4#*2 000-3030317 



#sjz 1 1 — 082043 



[09] 




ftUn 2000-3030317 



i 1—08204 



[01 0] 




ffif£# 2000-3030317 



Sftjf. i 1—082043 



mi 1] 




ffi!E4# 2000-3030317 




must 2 ooo 



-3030317 



[013] 



11 — 082043 




ffif!4f 2000-3030317 



[014] 



#^ 1 1—08204 




1 4 



ffiSL4f <2 000-3030317 



1 1—082043 



[HI 53 




mffi#2 000-303031 7 



i 1-08204 

mm 

*l£„ f^*^Sl 1 1 tCte, 12. KH>13, M 4. d*- b 



fflM#-2 000-3030317 



i 1 — 082043 



ffi I A 



[3 96020800] 



1. &MS?MB 

ft m 
ft & 



1 9 9 8^ 2H24H 

iffijR;irp7p*>rr4 t e i # 8 # 



i 



ffilE# 2000-3030317 



